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COMBINED MARINE AND PLANT EXTRACT COMPOSITIONS 

FIELD OF THE INVENTION 

5 The present invention concerns compositions for oral use, said compositions containing 
cartilage or compounds extractable from cartilage as well as hydrophilic and lipophilic 
antioxidants. 

BACKGROUND OF THE INVENTION 

10 

Free radicals are formed in the body, e.g. in the skin, as a result of UV radiation, 
pollution, alcohol, etc. Excess of free radicals can cause severe damage to tissue 
structure, including skin structure, and thus signs of ageing begin to appear. 

15 There has therefore been made use of antioxidants, both hydrophilic and lipophilic in 
combination, in reducing the oxidative stress caused by free radicals in the skin (Maffei 
Facino etal. ("Free Radical Scavenging and Anti-enzyme Activities of Procyanidines from 
Vitis vinifera" Arzneim.-Forsch./Drug Res., 44(1), Nr. 5 (1994), pp 592-601). 

20 US 5,648,277 discloses oral formulations comprising both hydrophilic and lipophilic 
antioxidants. 

JP 09 241637 discloses compositions comprising an active free-radical scavenger and 
uronic acids or mucopolysaccharides. 

25 

It has also been established that the administration of protein complexes containing 
mucopolysaccharides derived from marine cartilage sources have the ability to improve 
the texture of the dermis of the skin by making it more dense and firm (Kieffer ME, Efsen 
J., J. Eur. Acad. Dermatol. Venereol., 1998 Sep; 11 (2): 129-1 36). 



30 
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SUMMARY OF THE INVENTION 

The present investigators have found that the unique combination of a cartilage extract 
with a special blend of plant extract results in a surprisingly effective composition for 
5 increasing collagen synthesis in the skin as well as reducing to a remarkable level the 
radical mediated oxidation within the dermis. A decrease in collagen synthesis and radical 
oxidation are both associated with the ageing process in the skin. 

In a first aspect, the invention relates to a composition for oral administration comprising 
1 0 plant extract and cartilage extract wherein the plant extract comprises grape seed extract 
and tomato extract. 

The invention may be alternatively defined as a composition for oral administration 
comprising plant extract and cartilage extract wherein the plant extract comprises grape 
15 seed extract and lycopene in a weight/weight ratio of about 5:1 to 15:1 , preferably about 
10:1. 

A further aspect of the invention relates to a composition for oral administration, said 
composition comprising i) cartilage, one or more compounds extractable therefrom, or 
20 derivatives thereof; ii) one or more hydrophilic antioxidants; and iii) one or more lipophilic 
antioxidants; wherein said composition increases collagen synthesis by at least 35% in a 
cell model. 

A composition as defined herein for the general maintenance of healthy skin, to delay the 
25 onset of the degeneration of skin due to ageing or UV exposure, and for the treatment of 
the signs of ageing in skin is a still further aspect of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

30 In the context of the present invention, the term "hydrophilic" as applied to the hydrophilic 
antioxidant generally means that the antioxidant is sufficiently soluble in, and hence able 
to function in, an aqueous medium in the body. In the present context, an antioxidant is 
considered to be hydrophilic if it has a solubility in water of above 0.05 g per 100 g of 
water. A hydrophilic antioxidant preferably has a solubility in water of above 0.5 g, more 
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preferably above 1 g, in particular above 5 g, more particularly above 10 g, most 
particularly above 25 g, especially above 50 g, such as above 100 g per 100 g of water. 

Similarly, the term "lipophilic" as applied to the lipophilic antioxidant generally means that 
5 it is sufficiently soluble in, and hence able to function in, a lipid medium in the body. This 
also means that it has a very low solubility in water. In the present context, an antioxidant 
is considered to be lipophilic if it has a solubility in water of below 0.05 g per 100 g of 
water. A lipophilic antioxidant preferably has a solubility in water of below 0.005 g, in 
particular below 0.0005 g per 100 g of water. 

10 

The term "cartilage extract" is intended to include cartilage, components that may be 
extracted therefrom, and derivatives thereof, including synthetic forms of compounds 
extractable from cartilage and synthetically prepared derivatives. Compounds termed 
"cartilage extract" may also be found in other tissue containing connective tissue, e.g. 

15 skin or hide, and may be extracted therefrom. The cartilage may be selected from the 
group consisting of marine animal cartilage, fish cartilage, mollusc cartilage and land- 
dwelling mammal cartilage. Marine animals may be selected from the group consisting of 
a whale, dolphin and seal; the fish may be selected from the group consisting of shark, 
salmon, tuna, cod and other known fish; the mollusc may be a squid; and land-dwelling 

20 mammal may be selected from the group consisting of a bovine, porcine, chicken, duck 
and turkey. The cartilage or extracts therefrom are preferably selected from bovine 
cartilage, porcine cartilage, shark cartilage, squid cartilage, chicken cartilage and salmon 
cartilage, and extracts therefrom. 

25 Cartilage itself may be used. It may typically be used in the form of dried, e.g. lyophilised, 
comminuted cartilage. Useful extracts of the above mentioned types of cartilage or other 
tissue containing the appropriate components may typically be prepared through partial 
enzymatic proteolytic hydrolysis of cooked tissue followed by filtration and drying of the 
hydrolysate, e.g. through spray drying or lyophilisation. Such extracts have the advantage 

30 of being partially or fully soluble in aqueous media, (prepared according to US.3,862,003) 

The cartilage extract typically comprises of one or more compounds extractable from 
cartilage, and preferably comprises glycosaminoglycans, optionally bound to a peptide. 
The cartilage extract preferably comprises chondroitin sulphate, keratan sulphate, 
35 hyaluronic acid, or dermatan sulphate or mixtures thereof. The term "cartilage extract" is 
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intended to include compounds obtainable from cartilage but the compounds may actually 
be obtained from other sources. A particularly preferred source of cartilage extract is 
shark cartilage. 

5 The term "cartilage extract" may relate to compounds extractable from cartilage or 

derivatives thereof. As stated, the cartilage extract may come from other natural sources 
but may be from a synthetic source, i.e. synthetically or semi-synthetically prepared. 
Preferably, the cartilage extract is extracted from natural source, most preferably, the 
extract is extractable from cartilage, particularly preferably the extract is extracted from 
10 cartilage. 

As stated, the invention relates in a first aspect to a composition for oral administration 
comprising plant extract and cartilage extract wherein the plant extract comprises grape 
seed extract and tomato extract in a weight/weight ratio of about 2:1 to 1 :2, preferably 
15 about 1 :1 . The present investigators have found that the unique combination of a 
cartilage extract with a special blend of plant extract resulted in a surprisingly effective 
composition for increasing collagen synthesis in the skin as well as reducing to a 
remarkable level the UV radiation and oxidative stress, such as radical oxidation, related 
to the degradative process within the dermis. 

20 

The beneficial effects of a combination of grape seed extract and tomato extract as 
antioxidants were unexpectedly dramatically improved by the addition of cartilage extract. 
The results were surprisingly in part since cartilage extract has no antioxidant activity of 
its own. 

25 

Typically, the cartilage extract and the plant extract are present in a weight/weight ratio of 
about 1 :2 to 2:1 , preferably about 1 :1 . 

The cartilage extract preferably comprises glycosaminoglycans selected from the group 
30 consisting of a chondroitin ester, a keratan ester, hyaluronic acid or an ester thereof, a 
dermatan ester, heparin, a heparan ester. These may be bound to a protein or peptide or 
as epimeric or polymeric forms of chondroitin ester, a keratan ester, hyaluronic acid or an 
ester thereof, a dermatan ester, heparin, a heparan ester, preferably chondroitin 
sulphate, keratan sulphate, hyaluronic acid or an ester thereof, a dermatan sulphate, a 
35 heparin, a heparan sulphate 
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The glycosaminoglycans may be selected from the group consisting of chondroitin-4- 
sulphate, chondroitin-6-sulphate, and keratan sulphate, each of which may be optionally 
bound to a peptide. Most preferably, the composition of the present invention comprises 
5 cartilage extract comprising chondroitin sulphate, optionally bound to a peptide. 

In a typical embodiment of the present invention wherein the cartilage extract comprises 
5-100% w/w of chondroitin sulphate. 

10 In a preferred embodiment, the composition of the present invention comprises less than 
1 % weight/weight collagen, preferably less than 0.5%, particularly preferably less than 
0.1% collagen protein. In the typical manner collagen extract is prepared, it does not 
comprise collagen to any appreciable amount. The extract is preferably prepared through 
enzymatic proteolytic hydrolysis thus digesting collagen proteins into peptides. The 

1 5 composition comprising this extract having this low collagen level exhibited the 

unexpected beneficial effects. Consequently, collagen or a source thereof is preferably 
not further added to the composition of the present invention. In a most preferred 
embodiment, the composition is essentially collagen-free. 

20 Similarly, a composition of the present invention typically comprising less than 0.025 % 
beta-carotene, preferably less than 0.02% beta-carotene, particularly less than 0.01% 
beta-carotene. Thus, a further aspect of the invention relates to a composition that can 
achieve the beneficial effects as described infra with very little or essentially no beta- 
carotene. 

25 

Conversely, the current understanding is that the lycopene content, relatively or 
absolutely, is particularly important to the unexpected beneficial effects of the composition 
of the present invention. The plant extract, specifically the tomato extract, comprises 
lycopene. Preferably, the tomato extract comprises about 5 to 12%, typically 
30 approximately 10% lycopene, weight/weight. The tomato extract may be from a single or 
a blend of tomatoes. 

Ina typical embodiment, the tomato variety which is used to prepare the tomato extract is 
Lycopersicum aesculentum, thereby providing suitable absolute and relative levels of 
35 lycopene. 
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In a preferred embodiment of the present invention, the composition comprises 0.1 to 5 % of 
lycopene weight/weight, preferably 0.2 to 4% lycopene, such as 0.3 to 2% lycopene, most 
preferably 0.3 to 1% lycopene, particularly 0.3 to 0.8%, such as 0.3 to 0.6% lycopene. 

5 

In an alternative definition of the composition of the present invention, the composition 
comprises a plant extract and a cartilage extract wherein the plant extract comprises grape 
seed extract and lycopene in a weight/weight ratio of about 5:1 to 15:1 , preferably about 10:1 . 
As stated, lycopene in said ratio is, according to the current understanding of the invention, of 
10 significant importance for achieving the surprising beneficial antioxidant effect. 

In a suitable embodiment, the antioxidant activity IC 5 o of the lipophilic antioxidant is lower than 
1 .2 x 10" 7 for scavenging R'/ROO* radicals in lipid peroxidation of an unsaturated phospholipid 
in an aqueous medium. Typically, the lipophilic antioxidant exhibiting an antioxidant activity 
15 IC 50 of at most 1 .2 x 10' 7 for scavenging R7ROO* radicals in lipid peroxidation of an 

unsaturated phospholipid in an aqueous medium is the carotenoid compound lycopene (also 
termed \|/,\]/-carotene). Lycopene may typically be obtained by extraction from certain fresh 
fruits such as tomatoes, water melon, red grapefruit or guava fruit in a manner known perse, 
or it may be prepared synthetically in a known manner. 

20 

The beneficial effects of the oral composition of the present invention is the result of the novel 
combination of three components: cartilage extract, grape seed extract and tomato extract. 
Grape seed extract provides hydrophilic antioxidants. Tomato extract provides lipophilic 
antioxidants. The invention thus relates to a novel combination of antioxidants with 
25 compounds extractable from cartilage. A further aspect of the present invention thus relates to 
a composition for oral administration, said composition comprising i) cartilage, one or more 
compounds extractable therefrom, or derivatives thereof; ii) one or more hydrophilic 
antioxidants, and iii) one or more lipophilic antioxidants; wherein said composition increases 
collagen synthesis by at least 35% as determined by Test Method A. 

30 

Collagen synthesis decreases notably in aged skin cells. The decrease of collagen in skin 
results in a change in texture and rheological features of the skin, and the typical signs of 
ageing such as wrinkles, decreased smoothness, loss of elasticity and firmness. 
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As shown in Example 2, the composition of the present invention resulted in a surprisingly 
dramatic increase in collagen synthesis, in comparison to other combinations and 
individual components. The synthesis of collagen was evaluated by measuring the 
5 incorporation of radioactive proline ([ 14 C]-Proline) into proline-containing proteins, which 
are mostly regarded to be collagen, wherein 30% of the total number of amino acids are 
proline. 

Dermal skin fibroblasts cultured in medium containing a combination of grape seed (G) 
10 extract and tomato (T) extract, GT (as disclosed in US 5,648,277), resulted in a decrease 
in the degree of incorporation of proline compared to the control: 3.6% incorporation 
compared with 4.8% in the control, a 25% decrease. Cell cultures containing a 
combination fish (F) extract and tomato (T) extract, FT, had no significant influence on 
the proline incorporation, since the degree of incorporation was 5.0 % compared with 
15 4.8% in the control, a 4 % increase, only. Cell cultures containing a combination of fish 
(F) and grape seed (G) extract, FG, resulted in a small increase in the degree of 
incorporation of proline: 5.5% incorporation, a 10% increase compared to the control. Cell 
cultures containing the only the fish (F) extract resulted in an increase in- the degree of 
incorporation of proline: 6.2% incorporation, a 29 % increase. 

20 

Cells cultured with a composition according to the present invention, comprising fish, 
extract (F), grape seed extract (G), and tomato extract (T), FGT, extracts however, 
surprisingly resulted in a dramatic 80% increase in proline incorporation: (8.4% of proline 
incorporated). Given that GT extract resulted in a 25% decrease in collagen synthesis 
25 and F extract resulted in a 29% increase in collagen synthesis, an 80% increase in 
collagen synthesis upon combining F with GT is surprising. 

The one or more hydrophilic antioxidants of the compositions of the present invention 
may be from natural or synthetic sources, preferably natural sources. In a typical 
30 embodiment, the natural source is selected from the group consisting of pine bark, Vitis 
vinifera, Camelia sinensis, Aesculus hippocastanum, Gingo biloba, Cardus marianum, 
Vaccinium myrtillus, Silybum marianum. 

In a suitable embodiment, the one or more hydrophilic antioxidants are extractable from 
35 grape seed of Vitis vinifera. 
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The natural source of the one or more hydrophilic antioxidants typically contain up to 25% 
w/w of catechin, epicatechin and gallic acid; up to 90% w/w of epicatechin dimer, trimer 
and/or tetramer, and/or gallates thereof; and up to 10% w/w of epicatechin pentamer, 
5 hexamer and/or heptamer, and/or gallates thereof. 

The one or more hydrophilic antioxidants may be selected from the group consisting of 
polyphenols and esters thereof; ascorbic acid (vitamin C) and esters thereof; and 
pharmaceutical^ acceptable salts thereof. The polyphenols are typically catechins; 
1 0 leucoanthocyanidins and flavanones; flavanins, flavones and anthocyanins; flavonols; 
flavonolignans; and oligomers thereof. 

In a preferred embodiment, the hydrophilic antioxidants is a catechin selected from the 
group consisting of proanthocyanin A2 and oligomeric procyanidol (OPC), most 
1 5 preferably an oligomeric procyanidol. 

Flavonolignans are typically silymarin or one of the components thereof such as silybin, 
silydianin, silychristin and isosilybin. 

20 In the composition of the invention, the hydrophilic antioxidant is typically one which 
exhibits an antioxidant activity IC 50 of at most 5 x 10" 7 for scavenging R'/ROO* radicals in 
lipid peroxidation of an unsaturated phospholipid in an aqueous medium. 

As stated, a particularly preferred hydrophilic antioxidant is an extract from grape seed, 
25 i.e. seeds of Vitis vinifera, said extract typically being obtained by extracting grape seeds 
using organic solvents such as acetone and/or ethyl acetate or the like, evaporating the 
solvents, re-dissolving the residue in water, and filtering and drying the filtrate, e.g. by 
spray drying or lyophilisation. In a particularly preferred embodiment, such an extract 
typically contains up to 25% w/w of catechin, epicatechin and gallic acid; up to 90% w/w 
30 of epicatechin dimer, trimer and/or tetramer, and/or gallates thereof; and up to 1 0% w/w 
of epicatechin pentamer, hexamer and/or heptamer, and/or gallates thereof. 

The one or more lipophilic antioxidants may also be from a natural or synthetic sources, 
typically a natural source. The lipophilic antioxidant may be a mixture of antioxidants such 
35 as an extract from a natural source comprising a complex mixture of lipophilic 
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antioxidants. A suitable natural source for the lipophilic antioxidant is a tomato variety, 
particularly the Lycopersicum a esculentum variety. 



The one or more lipophilic antioxidants are typically carotenoids, procarotenoids, 
5 tocopherols, phytosterols and ubiquinones. The carotenoids are particularly interesting 
lipophilic antioxidants and may be selected from the group consisting of a-carotene, (3- 
carotene, y-carotene, 5-carotene, lycopene (y,\j/-carotene), zeaxanthin, cryptoxanthine, 
lutein, and xanthofyll. 



10 As stated, the carotenoid lycopene is an especially interesting lipophilic antioxidant. The 
composition of the present invention most preferably comprises lycopene. Extracts 
serving as sources of lipophilic antioxidant preferably comprise 5-12% lycopene, such as 
7-12% lycopene, preferably approximately 10 % lycopene. This may typically translate to 
a composition of the present invention comprising 0.1 to 5 % of lycopene weight/weight, 

15 preferably 0.2 to 4% lycopene, such as 0.3 to 2% lycopene, most preferably 0.3 to 1% 
lycopene, particularly 0.3 to 0.8%, such as 0.3 to 0.6% lycopene, weight/weight. 



A natural source of the lipophilic antioxidant preferably comprises 

5-1 2% lycopene 
20 1-1.5% tocopherols 

0.05-0.15% beta-carotene 

0.5-0.75% phytoene 

0.5-0.55% phytofluene; 

most preferably comprising 
25 7-12% lycopene 

1 -1 .5% tocopherols 

0.05-0.15% beta-carotene 

0.5-0.75% phytoene 

0.5-0.55% phytofluene. 

30 

The source of the one or more lipophilic antioxidants preferably comprises less than 1% 
beta-carotene, such as less than 0.75%, such as less than 0.5%, preferably less than 
0.25%, most preferably less than 0.2%, particularly less than 0.15%. Similarly, a 
composition of the present invention typically comprises less than 0.025 % beta-carotene, 
35 preferably less than 0.02% beta-carotene, particularly less than 0.01% beta-carotene. 
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Thus, a further aspect of the invention relates to a composition that can achieve the 
beneficial effects as described infra with very little or essentially no beta-carotene. 

In a typical embodiment, the sole source of the lipophilic antioxidant is provided by the 
5 tomato extract. Alternatively, the lipophilic antioxidant is the tomato extract. 

In a typical embodiment of the invention, the composition comprises 

20-40% cartilage extract, such as 25-35%, preferably 27-35%, such as 30-35% 
cartilage extract, weight/weight; 
10 1-10% grape seed extract, such as 2-8%, preferably 3-7%, such as 3-5% grape 

seed extract weight/weight; and 

1-10% tomato extract, such as 2-8%, preferably 3-7%, such as 3-5% tomato 
extract, weight/weight. 

15 A typical composition of the present invention comprises fish extract (F), grape seed 
extract (G), and tomato extract (T) in a weight ratio of about 5:1 :1 to 15:1 :1 , such as 
about 10:1:1. 

As stated, the composition of the present invention is able to increase collagen synthesis 
20 by at least 35% as determined by Test Method A. Preferably, however, use of the 
composition under the conditions of Test Method A results in an increase in collagen 
synthesis by at least 40%, such as by at least 45%, such as at least 50%, at least 55%, 
preferably at least 60%, such as at least 65%, at least 70%, most preferably at least 75%. 

25 Thus, a further aspect of the invention relates to a method of increasing collagen 

synthesis or lessening the decrease in collagen synthesis in the dermis comprising the 
oral administration of a composition as defined herein. 

The present investigators have found that not only does the novel composition of the 
30 present invention result in an increase in collagen synthesis but also has other indicators 
of its utility for the treatment of ageing or skin exposed to UV radiation. Accordingly, in a 
suitable embodiment, the composition reduces the harmful effects of free radicals by at 
least 40% as measured by MMP-1 activity compared to a control under the conditions of 
Test Method B, such as at least 45%, such as at least 50%. The oxygen free radicals and 
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the harmful effects therefrom are typically due to UV exposure but may result from other 
environmental, physiological or genetic factors. 

The UV-induced overproduction of MMPs is considered to be one of the major causes of 
5 photoageing. UV radiation activates dermal cells resulting in overproduction of MMPs, 
which are enzymes which degrade collagen and other proteins that comprise the dermal 
extracellular matrix. The dermal degradation (breakdown) is followed by repair that is 
imperfect. Imperfect repair yields a deficit in the structural integrity of the dermis and it is 
repeated with each intermittent exposure to UV radiation leading to accumulation of 

10 dermal scaring and ultimately to visible signs of photoageing (2-5). The effect of UV light 
on induction of MMPs was confirmed also in vitro in fibroblast cultures (6,7). Other studies 
focusing on mechanism of UV induction of MMPs suggest that UV induced singlet oxygen 
(a reactive oxygen species) has a direct effect on cells resulting in the production of 
MMPs (8). Thus antioxidants and specifically those that scavenge singlet oxygen will 

15 counteract the UV-stimulated MMP synthesis. However, it cannot be excluded that also 
other free radical species are involved in stimulation of MMP synthesis. Old cells in 
culture as well as UV- or sun-exposed skin cells produce higher amounts of MMP. The 
reduction in MMP-1 activity as a result of the use of a composition of the present 
invention is thus an indicator of its utility for the maintenance of healthy skin. 

20 

Furthermore, the composition of the present invention decreases the formation of 
advanced glycosylation end products (AGE) by at least 10% as measured under the 
conditions of Test Method C in comparison to a control, such as by at least 20%, such as 
at least 30%, 40%, 50%, or 60%, preferably least 70%, particularly at least 80, or 90%, 
25 most preferably at least 1 00 or 1 1 0%. 

AGE (advanced glycation endproducts, also known as Amadori products) are the result of 
glycation (glycoxidation), a non-specific binding reaction between proteins and 
carbohydrates. AGEs accumulate both within individual cells and in the extracellular 

30 matrix of tissues consisting of long-lived proteins such as collagen in skin. The AGE- 
cross-linked proteins are non-functional proteins and tend to aggregate in the 
extracellular matrix or in the cytoplasm of the cells and are believed to have a deleterious 
effect on the overall protein synthesis. Initially, an early stage product (Amadori product) 
is formed when glucose reacts with proteins. This Amadori product then undergoes 

35 further rearrangement to form a late-stage brown pigments that can cross-link proteins. 
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After the rearrangement, late-stage products continue to accumulate in long-lived 
proteins, such as collagen, over long periods of time with high cross-linking of proteins. 
AGE formation in vivo has been shown to increase with organismal and cellular ageing 
both in vivo and in vitro. In vivo, the level of AGE accumulation is thought to reflect the 
5 serum glucose levels. A critical role in the formation of late stage AGEs is ascribed to 
oxidation, since glycation itself is a reversible process. Oxidation, however, is responsible 
for the permanent chemical damage and the loss of functionality of proteins due to 
permanent cross-links (9). Apart from being non-efficient and having a decreasing effect 
on overall protein synthesis, AGEs were shown to be chromophores that, after being 
10 irradiated with UV light, generate significant amounts of active oxygen radicals (10). 
Oxidative stress thus contributes to formation of AGEs. 

Upon a single dose of exposure to UV radiation (5 J/cm 2 ), the AGE level in non- 
supplemented control cells increased approximately 20 times compared to non-irradiated 

15 control cells. Under the same conditions, the AGE level in cultures supplemented with F 
increased approximately 40 times, indicating that F has no protective effect on AGE 
formation upon UV irradiation. Increase in AGE levels in F treated cells was in more 
dramatic at 7,5 J/cm 2 . From Figure 3 it appears that the AGE levels in cells 
supplemented with FG increased 72 units, which is in the same range as untreated 

20 irradiated control cells (a 10% decrease relative to the control). 

Remarkably, FGT cells treated cells showed a surprising decrease in AGE level of 
approximately 22 units relative to non-irradiated cells, which translates to a 120% 
decrease in AGE concentration relative to non-treated irradiated cells. 

25 

Thus compositions of the present invention resulted in improvements in proline 
incorporation as well as providing beneficial effects in UV exposed ceils in terms of MMP- 
1 activity and AGE formation. 

30 Thus, a further aspect of the invention relates to a composition suitable for the cosmetic 
treatment of the signs of ageing in skin and for the general maintenance of healthy skin. 
The signs of ageing may be the result of a number of factors, such as sunlight, time, diet, 
and other environmental conditions. 

35 Typically, a composition of the present invention comprises 
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1-80% w/w of compounds extractable from cartilage, weight/weight; 
0.1-75% w/w of grape seed extract, weight/weight; and 
0.002-25% of lycopene, weight/weight. 

5 Most preferably, a composition of the present invention comprises 
27-35%, typically 30-35% cartilage extract, weight/weight 
1-10% grape seed extract, such as 3-5% grape seed extract weight/weight; and 
0.1 to 5% lycopene, typically 0.2 to 1% lycopene, weight/weight. 

10 The present investigators have prepared suitable compositions comprising 
100-1 10 mg of fish extract 
95-105 mg of plant extracts 
25-35 mg of Acerola extract 
60-90 mg of microcrystalline cellulose 
15 3.5-4.5 mg of silicon dioxide 

wherein the plant extracts comprise an oligomeric procyanidol and lycopene and the fish 
extracts comprise a glycosaminoglycan. 

A further suitable composition according to the invention comprises 
20 1 00-1 1 0 mg of fish extract 

95-105 mg of plant extracts 
60-65 mg of inulin 
25-35.00 mg of ascorbic acid 
1 0-20 mg of zinc gluconate. 
25 10-15 mg of silicon dioxide 

wherein the plant extracts comprise an oligomeric procyanidol and lycopene and the fish 
extracts comprise a glycosaminoglycan. 

Thus, a composition of the present invention may further comprise of other components 
30 such as further nutritional supplementation such as vitamins, minerals, amino acids and 
carbohydrates. In a preferred embodiment, the composition further comprises a Vitamin 
C or an extract containing Vitamin C, such as further comprising Acerola extract. 

As stated, the relative and absolute amounts of the constituents are, under the current 
35 understanding of the present invention, of great importance to achieving the surprising 
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beneficial effects of the compositions of the present invention. Accordingly, the 
hydrophilic and the lipophilic antioxidants are preferably present in a wt/wt ratio in the 
range from about 1 :1 to about 200:1 , such as from 2:1 to 100:1 , in particular from 5:1 to 
50:1 , especially from 5:1 to 20:1 , preferably from 5:1 to 15:1 , most preferably about 7:1 to 
5 12:1, such as about 10:1. 

Similarly, the cartilage, one or more compounds extractable thereof and the hydrophilic 
antioxidants are preferably present in a wt/wt ratio in the range from about 1 :1 to about 
200:1 , such as from 2:1 to 100:1 , in particular from 5:1 to 50:1 , especially from 5:1 to 
10 20:1, preferably from 5:1 to 15:1 , most preferably about 7:1 to 12:1 , such as about 10:1. 

Generally, an important aspect of the present invention relates to a composition wherein 
the i) cartilage, one or more compounds extractable therefrom, or derivatives thereof, 
ii) one or more hydrophilic antioxidants, and iii) one or more lipophilic antioxidants are 
15 present together in sufficient amounts to suppress MMP-1 activity, to suppress AGE 
formation or to increase collagen synthesis in human fibroblast cells cultured in vitro. 

Similarly, a further important aspect of the present invention relates to composition 
wherein the i) cartilage, one or more compounds extractable therefrom, or derivatives 
20 thereof, ii) one or more hydrophilic antioxidants, and iii) one or more lipophilic antioxidants 
are present in a ratio suitable to suppress MMP-1 activity, to suppress AGE formation or 
to increase collagen synthesis in human fibroblast cells cultured in vitro. 

In a combination of preferred embodiments, the composition may comprise 0.25-15 mg of 
25 lycopene and 2.5-100 mg of grape seed extract, preferably from 0.5-5 mg of lycopene 
and 5-50 mg of grape seed extract, particularly 0.75-2.5 mg of lycopene and 10-30 mg of 
grape seed extract, particularly 1 -2.5 mg of lycopene and 1 0-25 mg of grape seed 
extract. 

30 In a further combination of embodiments, the composition may comprise 1 -2.5 mg of 
lycopene, 5-50 mg of grape seed extract and 50-200 mg of cartilage extract. 

The compositions of the invention are for oral administration and may be administered in 
the form of a solid dosage form such as tablets, powders, granules, capsules, sachets or 
35 in a form of a liquid dosage form such as solutions, suspensions, tonics of syrups. Such 
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dosage forms may be prepared in a manner well known in the art of pharmaceutical 
technology and may contain one or more excipients which may be any of those 
commonly used within the art. For solid compositions, conventional non-toxic solid 
excipients may be used including, but not limited to, e.g. pharmaceutical grades of 
5 mannitol, lactose, starch, soybean fibre, magnesium stearate, sodium saccahrin, talc, 
cellulose such as microcrystalline cellulose, glucose, saccharose, silicon dioxide, 
magnesium carbonate or the like. Liquid dosage forms may be obtained by dissolving, 
dispersing etc. the active components and an optional pharmaceutical adjuvant in an 
excipient such as water or water-based liquids such a juices, oil or alcohol, in order to 

10 form a solution or suspension. If desired, the oral composition according to the invention 
may also contain minor amounts of additives known in the art such as wetting or 
emulsifying agents, buffers, or the like. Such dosage forms may be formulated in 
accordance with principles well known in the art, cf. also e.g. Remington's Pharmaceutical 
Sciences, Mack Publishing Company, Easton, Pennsylvania, 15th Edition, 1975; or 

15 Martindale, The Extra Pharmacopeia, The Royal Pharmaceutical Society of Great Britain, 
31th Edition, 1996. 

The composition may be such that the lipophilic antioxidant, such as the tomato extract, 
or an extract comprising lycopene is formulated for normal release and the hydrophilic 
20 antioxidant, such as grape seed extract is formulated for delayed or slow release. 

As illustrated from Example 5, the compositions when taken orally have an apparent 
visible effect on the condition of the skin. Figure 4 also depicts that those volunteers 
taking a composition of the present invention noticed improvements in overall skin 
25 condition, suppleness, quality of skin around the eyes and skin around the mouth. Thus, 
the results in Examples 1-4 translated successfully in vivo, the composition seemingly 
acting system ically when taken orally. 

The compositions of the present invention may be for use as an oral cosmetic product, a 
30 food or food supplement, a pharmaceutical or a dietetic. 

A further aspect of the invention relates to a composition for use in the general 
maintenance of healthy skin, to delay the onset of the degeneration of skin due to ageing 
or UV exposure, and for the treatment of the signs of ageing in skin. The compositions of 
35 the present invention are suitable in treating ageing skin, skin exposed to sunlight or 
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other forms of UV radiation, dry skin, rough skin, discoloured skin, skin with acne, scared 
skin, skin with stretch marks, eczema and psoriasis. 

A method for the cosmetic or prophylactic treatment of skin against the signs of skin 
5 ageing, and damage resulting from exposure to UV radiation comprising the oral 
administration of a composition defined supra is an important aspect of the invention. 
Similarly, a method for the cosmetic or prophylactic treatment of ageing skin, skin 
exposed to sunlight or other forms of UV radiation, dry skin, rough skin, discoloured skin, 
skin with acne, scarred skin, skin with stretch marks, eczema and psoriasis, comprising 

1 0 the oral administration of a composition defined supra is a further aspect of the invention. 
The use of a composition defined supra for the preparation of an agent for the preventing 
or slowing the signs of skin ageing, preventing or lessening the harmful effects of UV 
radiation exposure, for treating stretch marks, for treating acne, for lessening the 
symptoms of eczema, for assisting in scar formation and wound healing, for reducing 

15 scaring, for lessening the symptoms of psoriasis, or for treating rough, discoloured or dry 
skin is anticipated. 

In these uses, a typical daily dosage for an average adult person is from 55 to 3700 mg of 
the above defined mixture of cartilage component, hydrophilic antioxidant and lipophilic 
20 antioxidant, such as from 70 to 1000 mg. The administration may take place in one daily 
dose or in divided doses up to four times a day, such as 1 , 2, 3 or 4 times, preferably 1 or 
2 times daily. 

The compositions may be packaged according to principles well known in the art such as 
25 in tablet containers, blister packs or bottles. In the event that one of components is 

sensitive to light which in particular is the case if the lipophilic antioxidant is lycopene, it is 
advisable to shield the composition from light. In the case of e.g. blister packs, this may 
suitably be attained if the blister packs are of the well-known type formed from two sheets 
of aluminium foil and aluminium coated plastic foil, respectively, such as a shaped 
30 (forming depressions) sheet of a plastic/aluminium laminate (e.g. a laminate of PVC, 
aluminium and orientated polyamide foils) and a thin, optionally varnished aluminium foil, 
respectively. 

The invention is illustrated further by the following, non-limiting examples. 

35 
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EXAMPLES 

EXAMPLE 1 

Determination of effective concentrations of hydrophilic antioxidants, hydrophobic 
5 antioxidants and cartilage extract. 

Various concentrations of grape seed extract (1-200 microg/ml), cartilage extract (0- 
1000mg/ml) and tomato extract (0-200 microg/ml) were tested in dose dependent 
manner in in vitro cultured human skin fibroblast. After evaluation of cell survival and 
10 growth rate under all culture conditions, a single optimal concentration for each ingredient 
was selected. 

Method 

Working solutions of cartilage extract grape seed extract and tomato paste containing 
1 5 lycopene were prepared as follows: 

Cartilage solution (40 mq/mU: 

200 mg of Fish powder (cartilage extract prepared through enzymatic proteolytic 
hydrolysis of cartilage, filtration and spray drying of the hydrolysate) were dissolved in 5 
20 ml_ Hanks Buffered Saline Solution (Hanks) and sterile filtered. 

Grape seed solution (40mo/mL): 

200 mg of Grape seed extract (Indena, Milano, Italy) was dissolved in 5 ml_ Hanks 
Buffered Saline Solution (Hanks) and sterile filtered. 

25 

Tomato solution (pre-stock: 100mg/mL) 

Pro-stock: 400 mg of Tomato pasta (containing 40 mg Lycopene) is dissolved in 4 mL of 
tetrahydrofuran, sterile filtered and stored at -80°C until use. 

30 Tomato working solution (100 gg/mL): 

Tomato working solution: Pre-stock is diluted 1 :1 000 just before use in cell medium 
DMEM. 

Human fibroblast cells were cultured as follows: 
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10.000 cells/well were seeded in 24-well trays. Cells were allowed to attach overnight 
before the medium was changed to medium containing different concentrations of 
cartilage extract (F), grape seed extract (G) and tomato extract (T). Cell medium, DMEM, 
(10% Foetal Calf Serum, +Glutamine, Penicillin/streptomycin) was changed every second 
5 to third day, except for medium containing TE which was renewed everyday. Cells were 
grown to confluence (37°C, 5% C0 2 , 95% humidity) and counted every second day using 
300 Trypsin/EDTA pr.well to detach the cells during a 10 min stay in the incubator at 
37°C, where 200 jaL were used to count cells/mL. 

10 Cell survival and cell growth were evaluated after up to 15 days. 

Cell survival was evaluated by measuring the MTT take-up in cells. The level of uptake 
corresponds to levels of mitochondrial activity which can be used as a sign of cell viability. 
The MTT is reduced to a blue coloured compound, formazan, which is detected by 
UV/VIS absorption at 595 nm with 655 nm as a reference 

15 

Cell growth was evaluated as a number of cells per culture flask which was counted using 
an electronic Counter Coulter®. 

Results 

20 Cell cultures supplemented with 70 ug/mL of cartilage extract, 10 ug/mL of grape seed 
extract and 10 ug/mL of tomato extract (= 1.0 ug/mL lycopene) provided an optimal 
environment for cell growth. These concentrations had no toxic effect nor did change the 
rate of cell divisions. This results was further confirmed by a long term cultivation of 
fibroblasts in culture medium supplemented with the selected combination (above) over a 

25 period of 50 days. The monitored cumulative population doubling levels (CPDL) that 
correspond to number of cell divisions and cell growth are not affected by the tested 
ingredients . The results are depicted in Table 1 and Figure 1 . 



17790US01 



19 



Table 1 



Day 


O 


F 


FGT 


GT 


0 


18 


18 


18 


18 


3 


19,17 


19,34 


18,87 


18,8 


9 


21,4 


21,52 


21,28 


21,32 


14 


23,08 


22,93 


23,05 


23,02 


21 


25,65 


25,87 


25,59 


25,67 


28 


27,53 


27,57 


27,73 


27,78 


35 


28,88 


28,88 


29,2 


29,15 


42 


31,45 


31,54 


31,4 


32,03 


50 


32,98 


33,14 


33,42 


33,39 



EXAMPLE 2 
5 Effect of composition on collagen synthesis 

In vitro test system was established to test the influence of F, G and T on the synthesis of 
collagen. The synthesis of collagen was evaluated by measuring the incorporation of 
radioactive proline ([ 14 C]-Proline) into proline-containing proteins, which are mostly 
10 regarded to be collagen, where the number of proline residues constitutes over 30% of 
the total number of amino acids. Various combinations of F, G and T in optimum 
concentrations determined as described in example 1) were added to the cell medium 
and the radioactivity of secreted and labelled proteins was measured after 24 hours. 

15 Method 

Extracts of F, G and T were produced as in Example 1 . 

The incorporation of radiolabeled proline in cell human fibroblast cell cultures was carried 
out as follows (Test Method A): Various combinations of F, G and T were added on the 
20 day after seeding and ceils were grown to confluence (approx. 1 week). The culture 
medium was exchanged daily. At confluence, the medium was changed to 0.5 ml_ 
radioactive solutions (25 jj.Ci) + 2.5 mL medium without F, G or T. 
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Cells were left in the incubator for the next 24h and then the medium was collected and 
subjected to the following procedure to measure the radioactivity: 
TCA precipitation: 5 [lL of medium was mixed with 20 jiL BSA (0.5g/L) and 1 ml_ TCA 
(10%) and left at -20°C for 30 min. The samples were thawed and put through a 
5 nitrocellulose filter to separate free radioactive proline from labelled proteins. The filter 
was transferred to a tube to which 2.5 ml_ of scintillation liquid was added. The tube was 
left in the dark for 1 h after which the radioactivity of the 5 (xL sample was measured on 
the scintillation counter. 

10 Results 

Summary of results are shown in Table 2a and 2b. Cell cultures containing the GT extract 
resulted in a decrease in the degree of incorporation of proline compared to the control: 
3.6% incorporation compared with 4.8% in the control, a 25% decrease. Cell cultures 
containing the FT extract had no significant influence on the proline incorporation, since 
15 the degree of incorporation was 5.0 % compared with 4.8% in the control, a 4 % increase, 
only. Cell cultures containing the FG extract resulted in a small increase in the degree of 
incorporation of proline: 5.5% incorporation, a 10% increase compared to the control. 

Cell cultures containing the F extract resulted in an increase in the degree of 
20 incorporation of proline: 6.2% incorporation, a 29 % increase. FGT extracts, however, 
surprisingly resulted in a dramatic 80% increase in proline incorporation: (8.4% of proline 
incorporated). 

In this type of experiments, a difference above 30% is considered significant. 

25 



Table 2 



Treatment 


Activity in dpm 


Activity in nCi 
Output 


% incorporated 
proline 


Result relative 
to control 


GT 


4516 


0.0015 


3.6 


20% decrease 


Control 


5787 


0.0020 


4.8 




FT 


4516 


0.0021 


5.0 


no change 


FG 


5137 


0.0023 


5.5 


10% increase 


F 


5787 


0.0026 


6.2 


30% increase 


FGT 


7738 


0.0035 


8.4 


80% increase 
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EXAMPLE 3 

Effect of composition on human fibroblasts upon UV exposure 

5 UVA exposure is responsible for a number of degenerative changes in skin that lead to 
the visible signs of ageing (photo-ageing). The potential protective effect of F, G and T 
extracts and their combinations against UV induced damage was tested by monitoring 
biochemical markers associated with photoageing (levels of MMP-1 and AGEs) in skin 
fibroblast culture upon UV irradiation. 

10 

Cell cultures of human fibroblast were exposed to one dose of UVA radiation each day for 
4 consecutive days. Two different doses were used (5 and 7.5 J/cm 2 ) and corresponds to 
the maximal dose tolerated by cells before cell death occur. 

15 The cell culture was supplemented with various combinations of F, G and T (F, FG, FT, 
GT and FGT) using the optimum concentrations of F, G and T (as determined and 
described in Example 1) and the MMP-1 activity and AGE formation was measured after 
1 day and 4 days. 

20 Methods 

Extracts were produced as described in Example 1 . 
Culturing of cells was carried out as follows: 

Cells with a given passage were changed to a medium containing the combinations of F, 
25 G and T treatment. At confluency they were split 1 :4 to obtain 4 flasks for each treatment. 
At confluency one (1 :4 split) or two (1 :2 split) were serially passaged to four new flasks. 

UVA irradiation of cell culture was carried out as follows 

An UVA dose was produced using a 6x Philips 40W UVA Cleo Performance tubes. A 
30 Hagner UVA meter was used to measure the dose in W/m 2 and to calculate the needed 
time of exposure to achieve a wanted dose of 5, 7.5, 1 0 and 15 J/cm 2 . Preliminary 
experiments show that the optimum dose of irradiation not causing cell death was 7.5 
J/cm 2 . 



17790US01 



22 

Determination of MMP-1 activity (endogeneous activity plus latent levels) was performed 
using a commercially available test system from APBiotech, Code RPN 2629 (Test 
Method B). 

5 Determination of AGEs was based on ELISA technique (Test Method C): 

Day 1 : Microplates were coated with 50 ng of AGE/well, diluted in carbonate buffer, 
overnight at +4 °C. 

Day 2: The wells were washed 4 times with PBST (PBS and 0.05% Tween 20) and then 
blocked in 200 |il_/well of PBS-milk (6%) for 2h at room temperature (RT). Wells 

10 were then washed 4 times with PBST, before, firstly, the addition of 50 jiL AGE 

standard (20-20.000 units/well) or 50 j-iL of sample (50 jig protein/mL) to the wells, 
followed by 50|aL of the AGE polyclonal antibody (dilution 1/1000). The plate was 
placed at fast agitation for 2h at RT. The wells were washed 4 times with PBST 
before the addition of the second antibody (Polyclonal Rabbit, HRP, dilution 

15 1/1000) with 50 pL/well and placed on agitation for 2h at RT. Finally, the wells 

were washed 4 times in PBST, before the addition of the substrate (1 OPD 
tablet/3 ml_ ddH 2 0 + 1/1000 (v/v) of hydrogen peroxide (35%) with 100 ^il/well. 
The plate was left in a dark place, and after the development of appropriate 
colour, the reaction was stopped by the addition of 50 H 2 S0 4 (1 M). Plate 

20 absorbance was read at 490 nm (ref. 655 nm) 

Results 

Results for MMP-1 activity and AGE formation are shown in Figures 2 and 3, respectively. 
25 /. MMP-1 Activity 

UVA irradiation was shown to induce MMP-1 activity in untreated cells (control) in both 
the Day 1 and Day 4 studies, thereby confirming the capability of MMP1 induction in 
cultured fibroblasts by UVA. MMP-1 activity of the control cells approximately doubled 
30 during the photo-ageing process 

Cells treated with GT showed a 34% and 58% increase on Days 1 and 4, respectively. 
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Conversely, MMP-1 activity was induced in cells supplemented with F. MMP-1 activity 
approximately tripled and quadrupled after UV exposure on Day 1 and Day 4, 
respectively. 

5 Surprisingly, combining F with GT to form FGT resulted in a no increase in MMP-1 activity 
in UV exposed cells. Thus FGT treated cells have half of the MMP-1 activity as the 
control cells under identical conditions. 



Table 3 
10 Day1 





0 J/cm* 


5 J/cm* 


7.5 J/cm* 


control 


1 


2,01 


1,80 


GT 


1 


1,34 


1,34 


FGT 


1 


0,97 


0,99 



Table 3a 



Day 4 





0 J/cm* 


5 J/cm* 


7.5 J/cm' 


control 


1 


2,02 


2,3 


GT 


1 


1,37 


1,58 


FGT 


1 


1,04 


0,99 



15 //. AGE Formation 

Results are depicted in Figure 3 and Table 4. Upon a single dose of exposure to UV 
radiation (5 J/cm 2 ), the AGE level in non-supplemented control cells increased 
proximately 20 times compared to non-irradiated control cells. Under the same 
20 conditions, the AGE level in cultures supplemented with F increased 40 times, which 
shows that F has no protective effect on AGE formation upon UV irradiation. From Figure 
3 it appears that the AGE levels in cells supplemented with FG increased 72 units, which 
is in the same range as untreated irradiated control cells (a 10% decrease relative to the 
control). 



25 
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Remarkably, FGT cells treated cells showed a surprising decrease in AGE level of 
approximately 22 units relative to non-irradiated cells, which translates to a 120% 
decrease in AGE concentration relative to non-treated irradiated cells. 

5 Thus compositions of the present invention resulted in improvements in proline 

incorporation as well as providing beneficial effects in UV exposed cells in terms of MMP- 
1 activity and AGE formation. 



Table 4 





5 J/cm* 


7,5 J/cm* 


control 


80,06 


67,88 


F 


152,72 


258,21 


FG 


72,04 


118,58 


FGT 


-21 ,94 


-34,92 



10 

EXAMPLE 4 

Compositions according to the invention were prepared using the following ingredients 
15 mixed in the stated proportions (the amounts given are per final dosage unit): 

Lycopene is sensitive to oxidation, mixing of granulate and handling, compressing of 
tablets, storage of tablets and packaging in alu-alu-blister cards are all performed under 
protective nitrogen. 

20 

Composition 1 (Tablet code SF) 

- 105 mg of cartilage extract (prepared through enzymatic proteolytic hydrolysis of 
cartilage, filtration and spray drying of the hydrolysate); 

- 100 mg plant extracts (containing ca. 1 .5 mg lycopene extracted from tomatoes and ca. 
25 14 mg flavonoids extracted from grape seeds, the remainder being soy fiber, tomato oil 
and silicon dioxide; Alextan® from Indena, Milano, Italy); 

- 30 mg Acerola extract (containing ca. 7.5 mg ascorbic acid, the remainder being 
Acerola constituents and maltodextrin); 

- 66 mg microcrystalline cellulose 
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- 4 mg silicon dioxide (particle size 2.4-3.6 jjjti). 

The mixing was performed in a Lodige mixer for 6 minutes. The powder mixture was 
compressed into tablets with a weight of 305 mg. 

5 

Composition 2 (Tablet code SF-1) 

- 105 mg of cartilage extract (prepared through enzymatic proteolytic hydrolysis of 
cartilage, filtration and spray drying of the hydrolysate); 

- 100 mg plant extracts (containing ca. 1.5 mg lycopene extracted from tomatoes and ca. 
10 14 mg flavonoids extracted from grape seeds, the remainder being soy fiber, tomato oil 
and silicon dioxide; Alextan® from Indena, Milano, Italy); 

- 30 mg Acerola extract (containing ca. 7,5 mg ascorbic acid, the remainder being 
Acerola constituents and maltodextrin); 

- 81 mg microcrystalline cellulose 

15 - 4 mg silicon dioxide (particle size 2.4-3.6 |j.m). 

The mixing was performed in a Lodige mixer for 6 minutes. The powder mixture was 
compressed into tablets with a weight of 320 mg. 

20 Composition 3 (Tablet code SS) 

- 105 mg of cartilage extract (prepared through enzymatic proteolytic hydrolysis of 
cartilage, filtration and spray drying of the hydrolysate); 

- 100 mg plant extracts (containing ca. 1.5 mg lycopene extracted from tomatoes and ca. 
14 mg flavonoids extracted from grape seeds, the remainder being soy fiber, tomato oil 
25 and silicon dioxide; Alextan® from Indena, Milano, Italy); 

- 62 mg inulin 

- 30 mg ascorbic acid 

- 15 mg zinc gluconate 

- 13 mg silicon dioxide (particle size 2.4-3.6 jim). 

30 

The mixing was performed in a Lodige mixer for 6 minutes. The powder mixture was 
compressed into tablets with a weight of 325 mg. 

Typical composition 
35 FE:105mg 
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GE: 13.75 mg 

TE: 14.38 mg (from this lycopene is 10% = 1 .44 mg) 



5 EXAMPLE 5 

The composition in Example 1 was tested in a consumer test to determine consumers' 
perception of changes in the skin. 

10 129 volunteers entered a three-month study and took two tablets daily containing the 
composition in Example 1 . They recorded their skin appearance and quality before 
entering the test. After 1 , 2, and 3 months of supplementation they evaluated changes in 
skin appearance and quality according to the following codes: 0 - condition unchanged, 1 
- slightly improved, 2 - improved, 3 - much improved. 

15 

Figure 4 shows the results of the evaluation of the parameters "overall skin condition", 
"suppleness", quality of "skin around eyes" and "skin around mouth". Improvements are 
percentage of volunteers experiencing improvements. 
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